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The Contents. 

j{n Acceunt of a New litnd ofQzxoTco^c^which may he caU'd Stati- 
cal '^andof feme Advantages and Conveniemiet it hath above the 
Mercurial j communieated by Mr. Boyls.The Particular Ohferva-. 
tions of the Planet Mars^formerly intimated to have been made by 
Mr.Hookm February aW March lajl. Semi Obfetvatiom^made 
in lta,\y,confirming the fermersandrvithall fixingthe Period of the 
faid Planet's T^evolution^ Ohfervations, lately made at London, 
of the Planet Jupicer : as alfo o/'Saturn. A Relation of a fad Ef- 
feU of Thunder and Lightning. An Account of fame EooJ^^ lately 
tubliJlSt ; vide!. The J^elations of divers Curious Fsyages,by 'Motif. 
Thcvenot : A Difcourfe about the Catife of thelnundation of the 
"Nile, by Monf. dc la Chambrcj both French: DePrincipiis 
(3 T^tiocinatibiie Ccometrarum, ContraFaflum Prpfefjorum Geo^ 
metrice^ by A/r.Hobbes:^wg Salomons Pourtr,aiture of Old Agty 
by J. Smith, M. D. 

An Account 
Of a New Mncl of Barofcope, ryhicb may be called Smiczl ; 
and cf fome Advantages and Conveniencks it hath above 
the Mercurial : Communicated^ fome while fmce , hj the 

Honourable Robert Boyle. 

5 fcir'the TSlete kxMoiBarof copes , which , not long 
. 'i3gc!>.^,*I,intfraat,e.dtb you, that my *SeeiV«*.ii.p, 
.^ ' i hafte wotild not permit mc to give 1 8 j. Phil. Tranf- 
^ you an account oiF;fince your Let- aUtons. 
ters acquaint me,'that"you ftiU defigu a Communicating to the 
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Curious as mach Information j as may be , in reference to Ba. 
rofcopej-y I ihall venture to fend you fome Account of what I 
did but name (in my former Letter) to you. 

Though by a faffage, you may meet with in the 19th aud 20th 
Pages of my Thermometrical Experiments and Thoughts, you may 
find, that I did fomc years agoe think upon this New kind of 
Barofcope; yet the Changes of the Atmofphere"? Weight not 
happening to be then fuch, as I wiflVd, and being unwilling to 

deprive my fejf of al! other ufeofthe 
'^ThiSciks here ntiAnt exadeft Ballance % that I (or perhaps 
^ere btforc competent Eye- j^^„ j ^^^^ j^a j j ^onfefs tO you, 

vitniuesmadeto turnma- ^^ i tr »• - l- 

nimmththetboHfandth ^^"^ ^ucceffive avocations put this at- 
fart 0f a grain. tempt for two or three years out of my 

thoughts ; till afterwards returning to 
a place, where I chanc'd to find two or three pairs of Scales , I 
had left there, the fight of them brought it into my mind ; and 
though I were then unable to procure exadlrer , yet my defire 
to make the Experiment fome amends for fo long a negledt, 
put me upon con fid ering, thatif I provided a Glajs-hubkymoxc 
than ordinary large and light, cvenfuch Ballances, as thofc, 
might in fome meafure perform , what 1 had tried with the 
ftrangely nice ones above- mention'd. 

I caufed then to be blown at the Flame of a Lamp fome 
Glafs-bubles as large , thin and light, as I could then procure, 
and choofing among them one, that fcem'd the leaft unfit for 
my turn, I ccunterpoifcd it in a pair of Scales, that would loofe 
\\\c\t jEqtiilibrium with aboiat the 30th part of a Grain,and were 
fufpended at a Frame. I placed both the Ballance and the 
Frame by a good Barofcope , from whence 1 might learn the 
prefent weight ofthc Atmoiphcrc. Then leaving tbe/e Inftru- 
ments together ; though the Scales, being no nicer than I have 
exprefs"d, were not able to ihew me all the Variations of the 
Air's weight.that appear'd in theAffrfur/W/Barofcope,yet they 
did what I expedtedj by fhewing me variations no greater^than 
alter'd the height of Quickfilver half a quarter of an Inch, and 
perhaps much fmalier.than thofe;Nordid Idoubt,thar,if Ihad 
had either tender Scales, or the means of fupplying the Expe- 
riment with convenient accommodations j I Ihould have df- 
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fcerned far fmaller Alteratioos of the Weight of the Air^fi ice 
Ihadthcplcafure to fee the Buble fometfmes in :Kn (equilibrium 
with the CGunterpoife j fometimes, when the Atmofphere was 
high, preponderats fo manifeftly, that the Scales being gently 
ftirr'd, the Cock would play altogether on that fide , at which 
the Buble was hung ; and at other times (when the Air wa.s hea- 
vier) that, which was at the firft but the Counterpoife , would 
preponderate, and, upon the motion of the Ballance, make the 
Cock vibrate altogether on its fide. And this would con- 
tinue fometimes many daics together, if the Air fo long re- 
tain'd the fame meafure of gravity • and then (upon other chan- 

es)the Buble would regain an rt^w7/^r/a/«,or a preponderance; 

b that I had oftentimes the fatisfacStion, by looking firft upon 
the Statical Barofcope (as for diftln(3:ions fake k may be call'd J 
to foretell , whether in the Mercurial Barofcope the Liquor 
were high or Io>v. Which Obfervations though they hold as 
well in Winter, and feveral times in Summer ( for I was often 
abfent during that feafon) as the Spring, yet the frequency of 
their Viciffitudes ( which perhaps was but accidental) made 
them more pleafant in the latter of thefefeafons. 

So that, the matter of Fad; having been made out by varic ty 
of repeated Obfervations, and by fometimes comparing feve- 
rall of thofc new Barofeopes together, I fhall add fome of thofe 
Notes about this Inftrument, which readily occur to ray me- 
morysteferving the reft till another opportunity. 

And Firfi, if the ground, on which I went in framing this Bm 
rofcope, be demanded, the anfwer in ftiort may be i i.. Thar, 
though the Glafs-blible, and thc^Glafs-couuterpoife, at the 
time of their firft being weigh'd,be in the Air, wherein they both 
are weigh'd, cxadly of the fame weight; yet they are nothing 
near of the fame bulk J the Buble, by reafon of its capacious 
cavity (which contains nothing but Air, or foracthing that 
weighs lefs than Air ) being perhaps a hundred or two hundred 
times ( for I have not conv^niency to meafure them ) bigger 
than the Metalline counterpoife. %. That according to a 
Hydrojlatical Law ( which you know I have lately had occafion 
to make out) If two Bodies of equal gravity, but unequal bulk 
come to be weigh'd in another Medium^ they will be no longer 
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equiponderant j but if the new Medium be heavier, the greater 
Body, as being hghter in Specie^ will loofe more of its weight, 
than the leffer. and more compad; butif thenewil/^^zaOTbe 
hghter than the firft, then the bigger Body will outweigh the 
lefler : And this difparity, arifing trom the change oi Medium's, 
will be fo ranch the greater, by how ranch the greater inequality 
of bulk there is between the Bodies formerly equiponderant. 
3. Thar, laying thefe two together, I confidei'd, that 'twould 
be all one, as to the efFedt to be produced, whether the Bo- 
dies were weighed in Mf</zWs of differing gravity, or in the 
farm Medium, in cafe its (^fpecificJQ gravity were confiderably 
alter'd: And confequcntly, that fince itappear'd bythej?«- 
rofcope, that the weight of the Air was fometimes heavier, and 
foraetimcs lighter, the alterations of \t, in point of gravity, 
from the weight, it was off at firft counter poifing pf theBuble 
of it, would unequally aiFed: fo large and hollow a Body,as the 
Buble, and fo fmall and denfe a one, as a Metallin weight : And 
when the Air by an increafe ©f gravity fliould become a heavier 
Medium^ than before, it would buoy up the Glafs more than 
the Counterpoife; and if it grew lighter, than it was at firft, 
would fufFer the former to preponderate: (The Illuftrations 
andProof canfcarcebeadded in few words J but, ifit be de- 
fired, I may, God permitting, fend you them at my next lea- 
fure : ) And though our Englifli Air be about a thoufand times 
lighter, than water, thedifferencein weight of fo little Air, as 
h but equal in bulk to a Buble, feem'd to give fmall hopes, that 
it would be /enfible upon a Ballance ; yet, by making the Buble 
very large and lighr^ I fuppofed and found the Event, I have 
already related. 

Secondly, The hermetically feal'd Glafs-buble, I employed, 
was of the bigneis of a fomewhat large Orange, andweigh'd 
about r . drachme and lo.grains. But 1 thought it very poflible, 
if i{ had been better furnifn'c with conveniencies (wherein I af- 
terwards found, I was not miftaken ) to make (among many, 
that -might be expedled to raifGarry)fome,that might be pre- 
ferable to this, either for capacity or lightne?, or both; efpe- 
cially ii^ care be taken, that they be not feal'd up, whilft they 
are too hot. For, though one would think, that it were advan- 
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t32tous to rarify and drive oat the Air as much as is poffible.bc. 
caufe in fuch fealdBubles the Airicfelf(asl have elfewhere 
{hewn ) has a weight ; yet this advantage countervails not the 
inconvenience of being obUged to incrcafe the weightof the 
Glafs , which when it includes highly ratified Air.if it be not 
fomewhat ftrong,will be broken by the prefTure of theExternal 
Air, as I have liifficiently tryed. 

Thirdly, 1 would have tryed,whcthcr the Drynep and 'Moifi- 
tere of the Air would in any meafure have altcr'd tha weight of 
the Bnble , as well as the Variation of Gravity produced in the 
Atmofphere by other caufes ; but the extraordinarily conflant ab- 
fence of Fogs, kept me from making Obfervations of this 
kind ; fave that one morning early, being told of a mill:, I fenc 
to fee (being my felf in bed ) v/hethcr.it made the Air fo heavy 
as to buoy up the Buble j but did not learn, that that mill: tod 
any fenfible operation oil it. 

Fourthly, By reafon of the difficulties and cafualtics, that may 
happen about the procuring and preferving fuch large and light 
Bobles, 'as 1 have beeu.lately mentioning; it may in fom<i cafes 
prove a coiivenienee tO' he inform'd; That I havefometimes, 
inftead of one fnfficiently large Bublc, made u(e of two, tliac 
were fraaller. And, though a fingle B.iible of competent big- 
nes be much preferable, by reafon. that a far lefs quantity and 
weight of Glafs is rcquifite to coiiiprifffj^rtequaKcapacity, when 
the Glafs is blown into a fingle Bubfej,: tlvan whe'iV it is divided 
into two ; yet I found, that the employing of; two 'inftead of 
one, did not fo ill anfwcr ray exfpedlations, but that they may 
for 'a need ferve the turn. inftead of the other j than which 
they are more eafier to be p/ocu'rcd: And- tf the Ballancc be 
ftrong enough to bear fo.tnuch- Glafs, without being. injar'd : 
by ctnploying two Or a greater number of lar^e Bu&le?, the ef- 
fed may be more confpicuouSj than ifonlya firigic Bub'e 
(though. a very good one ) were employed. 

This inft.rument may be.pEiueh improved by divers i^ccom- 

modations. -As 

F/r/?, There may be fitted to the^w/ns .(or Checks ofrhe 
Ballance) an Arch (of a Circle); divided into r j-. or 20. (.\<:g. 
( more or lefs, according to the go.o.dnefs of the Ballance) that 
the Cock rcftingovec'againft.thefQ Divifions., mny readily. 

and 



and without Calculation fliew the quantity of the Angle, by 
which, when the fcales propend either way, the Cock dech"ncs 
from the Perpendicular, and the beam from its Horizontal! pa- 
rallehfra. 

Secondly, Thofe, that will be fo curious, may, inflead of the 
Ordinary Gounterpoife (of Brafs ) employ one of Gold, or at 
Icaft of Lead, whereof the /^//^r being of equal weight with 
Brafs, is much lefs in Bulk, and th^ former amounts not to half 
itsbigncfs. 

Thirdly^ Thefe parts of the Ballance, that may be made of 
Copper or Brafs, without any prejudice to the exadrnefs, will, 
by being made of one of thofe Mettals, be lefs fubje<fi, than 
Steel, (which yet, if well hardncd and polilh'd, may lafl good a 
great while} to ruft with long flanding. 

Fourthly, Inftcad of the fcales, the Buble may be hung at one 
end of the Beam, and only a Gounterpoife to it at the other,thac 
the Beam may not be burthen'd with uaneceflary weight. 

Fifthly, The whole iuftrument, if placed in a fmall Frame, 
like a fquare Lanthorn with Glafs-windows, and a hole at the 
top for the Commerce of the internal and external Air, will be 
more free from dull, aud irregular agitations > to the latter of 
which, it will otherwife be fometimes incident. 

Sixthly^ This inflrument being accommodated with a light 
Wheele and an Index ( fuch as have been applyed by the excel- 
lent Dr. Cbr. Wren to open Weather glafTes, and by ths inge- 
nious Mr. Hoe^to Barofcopes) may be made to Ihew much more 
minute variations, than otherwife. 

Seventhly, And the length of the Beam, and exquificnefs of 
the Ballalice, may ealily, nttheut any of the foregoing helps 
(and much moreW^/^ them) make the inflrument farexadcr, 
than any of thofe," I was reduced to employ. And to thefe 
Accommodations divers others may be fuggefled by a farther 
con^deration of the nature of the thing, ancl a longer practice. 

Though in fomerefpedis this-y/ai/Va/Barofcope be inferior 
to the Mercurial; yet in others it has its own advantages and 
conveniencies above it. 

And r.- It confirms a^ oeult/m our former Doctrine, that the 
falling and riling of the Mercury depends upon the varying 
weighL of the Atmo^^herCi fince in this Barofcope it cannot 
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be prctendedj that a Vuga vacui, or a Funiculus , is the caufc of 
the changes, we obferve. 2. It fliews, that not only the Air has- 
weight, but a more confiderable one, than fomc Learned nicn, 
who will allow me to have prov'd , it has fome weight , will 
admit > iiuce even the variation of weight in fo fraall a quantity 
of Air, as is but equal in bulk to an Orange, is manifeilly dil- 
coverable upon fuch Ballanccs, as are none of the niceft. 3. This 
Statical Barofcope will oftentimes be more parable, than the 
other '• For many will finde it more caGc.to procure a good 
pair of Gold-fcales, and aBuble or two, than a long Cane 
feal'd, a quantity of ^/<:^-/7i'^r, and all the other requifits of 
the MerfarzW Barofcope J efpccially if we comprife the trouble 
and skill, that is requiiite to free the deferted part of the Tube 
from Air* 4; And whereas the diificulty of removing the Mer- 
curial Inftrument has kept men from fo much as attempting to 
do it, even to neighbouring places ; the Eflential parts ot the 
6'<"fl/«-Barofcope (for the Frame is none of them) may very 
eaflly in a little room be carried, whither one will , without the 
hazard of being fpoil'd or injur'd, ^. There is not in Statical 
Barofcopes, as in the other, a danger of uncertainty, as to the 
goodncfs of the luftruments , by reafon, that in thefe the Air is, 
infbmemore, andin fomelefs perfc<5Hy excluded j whereas in 
tbofe, that confidcration has no place. (And by the way,! have 
fometimesj upon this account, been able to difcovcr by our 
new Barofcopcj tliat an eftecm'd Mercurial ont^zo which I com- 
pared ir,was not well freed from Air.) 6. It being.as I former- 
ly intimated, very poffible to diicover Hydrofiatically , both the 
bignefs of the Buble, and the Contents of the cavity , aod the 
weight and dimenfions of the Glaffie fubftance ( which toge- 
ther with the included Air make up thcBuble,) much m^y be 
difcover'd by this Inftrument, as to the Weight of the Air.fli'/a- 
iute or refpeSive. For,when the ^uiej^lver in the Mercurial Ba- 
rofcope is cither very high, or very low , or at a middle ftaridii 
between its greateft and leaft height, bringing the .Jffl/f -Baro- 
meter to zn'Exadi/Equililiriumj (iwith very minute divifions 
ofaGraiuc, ) you may, by watchfully obfcrving , when the 
Mercury is rifen or falnjuft an inch, or a fourth, or half an inch 
dc. and putting in the like minute divifions of a Grain to the 
lighter Scale , tillyou have again brought the Ball ance to an 

cxquJiucr 



ty.c\w[^itjEquilihrium 5 youmay,! fay, determine. What known 
weight in the Statical Barofcope anfwers fuch determinate AU 
titudes of the afcending and defcending Quickfxlver in the 
Mercurial. And if the Ballance bs accommodated with a di- 
vided Arch, or a Wheel and Index, thefe Obfervationswill 
affift you for the future to determine readily, by feeing the 
inclination of the Cock or the degree mark'd by thelndex,whac 
poliency the Buble hath , by the change of the Atmofpheret 
weight, acquired or loft. Some Obfervations of this nature 
I watchfully made, fometimcs putting in a 6x'-^- fometimes a 
92''' fometimes ai(j^''- and fometimes heavier parts of a Grain, 
ro the lighter Scale. But one, that knew not, for what ufes thofe 
little papers were, coming to a window, where my Sarofcopes 
Itooa, fo unluckily fhook them out of the Scales , and con- 
founded them, that he robb'd me of the opportunity of ma- 
king the nice Obfervations I intended , though I had the fatif- 
hcliou of feeing, that they were to be made, 7. By this Stc^ 
tical Inilrument we may be affifted to compare the Mercurial 
Barofcopes oi fever al places (though never fo diftantj and to 
make f brae Eftimates of the Gravities of the Air therein. As 
if, for inflance, I have found by Obfervation, that the Buble, I 
employ, (and one may have divers Bubles of fevcral lizes, that 
theoneraayrepaire any mifchance , that may happen to ano- 
ther) weigh'd juft a Drachme , when the Mercurial Cylinder 
was at the height of 29^ inches (which in fome places I have 
found a moderate] zltxmdc i) and that the Addition of the lodi 
pare of a gr. is requillte to keep the Buble in an JEqtdlihrium, 
v/hea the Mercury is rifen an 8cb, or any determinate part of an 
inch above the former ftation : When I come to another place, 
where there is a Mf;r«r/^/ Barometer, as well freed from Air 
as mine ( for that mnfl be fuppofed ) if taking out ray Scale in- 
ftrument, it appeare to weigh precifely a Drachme, . and the 
Mercury in the Barofcope there fland at juft 29I indies, we may 
conclude the Gravity of the Atraofpherenot to be fefnfibiy un- 
equal in both thofe two places, though verydiftant. 'And 
though there be no Barofcope there, yet if there bs an addiri- 
onal weight, as for inflance, the \6t\\ part of a Grain requifite 
to be added to the Buble, to bring thefcales to znyEjuiiibrium, 
It will appear that the Air at this fccohd place is, .actbattimd 
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fo muck heavier, than the Air of the former place wat, whea 
the Mercury flood at 29* inches. 

Bat in making fuch comparifons, we muft not forget to con- 
fidcr the Situation of the fcyeral places, if we mean to make 
Eflimates not only of the weight of the Atmofphere.but of the 
weight and denfity of theAir.For,though the Scales wil (hewCas 
has been faid ) whether there be a ditterence of weight in the 
Atmofphere at the two places s yet, if one of them be in a Vale 
or bottom, and the other on the top or fome elevated part of a 
Hill, it is not to be exfpe(^ed, that the Atmofphere, in this 
latter place, fliould gravitate as much/as the Atmofphere in the 
former, on which a longer Pillar of Air does lean or weigh. 

And the mention, I have made of the differing Situation 
of Places, puts me in mind of fomething, that may prove a- 
iiother ufe of our J'/a^^WBarofcope, aad which I had thoughts 
of making tryal ofFj but was Accidentally hindred from the op- 
portunity of doing it. Namely, that by exactly poyfing the 
Buble at the foot of a high Steeple or Hill, and carrying it in 
its clofe Frame to the top, one may, by the weight reqmhtc to 
be added to Counterpoife there to bring the Beam to its Hori- 
zontal poficion, obferve the difFercuce of the weight of the Kit 
at the bottom, and at the top 5 and, in cafe the Hill be high 
enough, at forae intermediate Stations. But how far this may 
affiftmen, to cftimate the Abfolute or Comparative height of 
Mountains, and other elevated Places ; and wliat other Lifes 
the Inftrumcnt may be put to, when it is duly improved 3 and 
the Cautions, thatmay berequifite in thc'fcveral cafes, that 
fliall be propofed, I muft leave to more leafure, and' farther 
Conlideration. 

The Particulars. 
Oftbofe Obfcrvations of the Planet Mars, formerly intimate J 
to have been made at London in th Months ^/February 
andU.z^ch.A. 1661. 

To perform, what was promifed Num. ii. of ihefe Papers, 
/?a^. 198; 'tis thought fit now CO publifli the Particular Obier- 
vationsj concerning the fpots in Mars, and their motioiijas 
they were made with a^a foot Telefcope , and produced in 
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